Time-resolved photolabeling by quinacrine azide of a noncompetitive inhibitor site of the nicotinic acetylcholine receptor in a transient, agonist-induced state.
Local anesthetics and other noncompetitive inhibitors (NCIs) of the nicotinic acetylcholine receptor, acting at sites other than the acetylcholine-binding sites, block channel opening and/or cation translation through the open channel. In order to characterize the NCI sites and to decide among possible mechanisms of NCI action, we have photolabeled the receptor in membrane from Torpedo electric tissue with the photolyzable NCI [3H]quinacrine azide ([3H]QA), using a continuous-flow, rapid-mixing device and millisecond-duration irradiation. Membrane, [3H]QA, and effectors were mixed, and, after delay times of 20 ms or greater, the mixture was irradiated for 2 ms, quenched, and collected. Brief exposure of the receptor to acetylcholine, but not to hexamethonium or d-tubocurarine, induced a state particularly susceptible to photoincorporation of [3H]QA. This acetylcholine-induced photoincorporation was exclusively into the alpha and beta chains of the receptor, peaked at 100-ms delay time, declined to 15% of maximum after delay times of minutes, and was blocked by the NCIs proadifen and histrionicotoxin. At 20-ms delay, the dependence of labeling by 2 microM [3H]QA on acetylcholine concentration was characterized by an apparent dissociation constant of about 15 microM and a Hill coefficient of 1. The kinetics of the development of susceptibility to photolabeling and the apparent lack of positive cooperativity in the effect of acetylcholine on this development suggest that the preferentially photolabeled state is a transient, rapidly developing, desensitized state, rather than an open-channel state.